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(57) Abstract: The invention relates to a scraper bar apparatus that is intended for scraping of material, which exists in a fluid basin 
(N), to an exhaust arrangement (2), such as one or more surface chutes (2a), bottom chutes (2b) or like that exists in connection with 
the fluid basin, by means of a scraper bar arrangement (1), which moves in the liquid basin. The scraper bar apparatus includes an 
endless power transmission assembly (3), such as one or more chains (3*), wire ropes, ropes and/or like, that surrounds the area (N') 
to be treated of the fluid basin (N) and that is arranged during an operational situation to rotate (w) along the periphery (N's) of the 
area to be treated by means of controlling (3") and operating means and, whereto there has been attached a scraper bar arrangement 
(1; V) by its opposite ends (xl, x2), which, while rotating (w) in the fluid basin, such as a clarification basin, flotation basin and/or 
like in one or more essentially horizontal planes (p, b), performs scraping in the fluid basin all over the desired area to be treated (N'). 
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Scraper bar apparatus 

The invention relates to a scraper bar apparatus that 
is intended for scraping of material, which exists in 
a fluid basin, to an exhaust arrangement, such as one 
or more surface chutes, bottom chutes or like that 
exists in connection with the fluid basin, by means of 
a scraper bar arrangement, which moves in the liquid 
basin* 

A traditional solution for the above purpose being 
used particularly in rectangular basins is such that 
the scraper bar arrangement comprises generally 
several scraper bars, being placed one after another 
in the longitudinal direction of the basin, and 
transferring means for moving of the above, such as 
two power transmission chains, being placed side by 
side and being driven e.g. by means of a drive wheel 
and turning wheel arrangement or like, in connection 
with which the scraper bars are attached removably 
particularly in order to make the service and main- 
tenance of the scraper bar arrangement easier. The 
type of scraper bar arrangements above are being used 
nowadays e.g. in connection with a clarification basin 
so that the scraper bars are being transferred by 
chains that move e.g. at the opposite and essentially • 
vertical side or partition walls of the basin in turns 
at the bottom and the surface in a way that when the 
scraper bars keep moving in connection with the bottom 
they scrape material, existing on the bottom, to a 
sludge pocket and correspondingly when the same keep 
moving on the surface they lead material, existing on 
the surface, e.g. to a collecting chute that goes 
cross the basin. . 
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In this type of solutions, the scraper bars are 
carried out generally by profiles that are often made 
of e.g. fibre glass and that are attached to the 
chains by screw joints. A disadvantage of totally 
5 integral scraper bars is particularly troublesome 

installation of the same to the chains that move at 
the walls, whereby very accurate and careful installa- 
tion measures are required, so that the holes to be 
made to the scraper bars are just in the right posi- 

10 tions. This causes often several problems in practice 

e.g. because of unevenness of the bottom and the side 
walls of the clarification basin and because of other 
similar reasons, which is why the holes must often be 
left to be done on-site during installation. So, such 

15 a problem is always related to traditional solutions 

that the basins must be manufactured with very accura- 
te 'dimensions, in spite of which the installation 
measures are disproportionately time consuming in 
practice. The type of scraper bar structures are also 

2 0 very expensive to make, which is why the service and 

maintenance of theirs must be of good quality, so that 
the need for part replacements may be minimized. In 
addition to the above, a problem of traditional 
technique particularly related to the surface chutes 
25 is such that the surface scrapers carry material, 

existing on the surface of the liquid basin so to say 
indirectly to the collecting chute, in which connecti- 
on it is very usual that e.g. foam etc. indefinite 
substance gets formed in front of the collecting 

3 0 chute, because the surface scraper does not go so to 

say from above the chute. 

Naturally, the type of chain drive arrangements 
described above are not suitable as such e.g. in 
35 connection with circular . basins , in which context 

usually surface and/or bottom scrapers that are 
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connected e.g. to a bridge, which is connected e.g. 
with a bearing to the center of the basin, or corres- 
ponding arrangements are being used. This type of 
solutions require always rather massive structures, 
which is why the manufacturing costs as well as the 
operational service and maintenance costs of the same 
are significantly much higher than of the type of 
chain driven arrangements described above. 

It is the aim of the scraper bar apparatus according 
to this invention to achieve a decisive improvement in 
the problems presented above and thus to raise essen- 
tially the level of knowledge in the field. In order 
to achieve this aim, the scraper bar apparatus accor- 
ding to the invention is primarily characterized in 
that it includes an endless power transmission assem- 
bly, such as one or more chains, wire ropes, ropes 
and/or like, that surrounds the area to be treated of 
the fluid basin and that is arranged during an opera- 
tional situation to rotate along the pheriphery of the 
area to be treated by means of controlling and opera- 
ting means and, whereto there has been attached a 
scraper bar arrangement by its opposite ends, which, 
while rotating in the fluid basin, such as a clarifi- 
cation basin, flotation basin and/or like in one or 
more essentially horizontal planes, performs scraping 
in the fluid basin all over the desired area to be 
treated. 

As the most important advantages of the scraper bar 
apparatus according to the invention may be mentioned 
first of all versatility of the same or in other words 
its usability in, connection with angulated as well as 
curvilinear basins, and on the other hand simplicity 
. and reliability of its manufacturing and use, thanks 
to which both installation costs and service main- 
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tenance costs of the fluid basin may be significantly 
decreased. The operational profitability of the 
scraper bar apparatus according to the invention is 
first of all based on the fact, that removal of e.g. 
bottom or surface sludge takes place very accurately 
and directly to each exhaust chute in question, 
whereby e.g. the present "choke chutes" being used for 
removal of surface sludge are instead turnable, which 
is why they always take along also a lot of clean 
water. On the other hand, thanks to the invention, the 
building or installation tolerances do not have 
similar meaning than in prior technique, because the 
area of the liquid basin to be treated each time may 
be easily "framed" by the power transmission assembly 
regardless of the shape, of the area to be treated, 
whereby with the power transmission assembly there has 
been coupled preferably e.g. one single scraper bar or 
more alike, the length of which is alterable or that 
is flexible and which, while being connected by its 
opposite ends e.g. to a driving chain, is able to 
rotate continuously in the fluid basin despite the 
alteration of the length determined by its opposite 
fastening ends by simultaneously eliminating all 
possible manufacturing/installation inaccuracy of the 
fluid basin and/or the power transmission assembly. 

One advantage of the scraper bar apparatus according 
to the invention is furthermore that e.g. a sludge 
pocket or surface chute may be placed each time 
optimally in the process, whereby it is not needed to 
place them on terms of traditional technique. Further- 
more the need for space of the scraper bar apparatus 
according to the invention is significantly smaller 
than of present solutions, thanks- to which, a fluid 
• basin provided with equipment according to the inven- 
tion is also very easy to cover in practice. Particu- 
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larly removal of the bottom sludge is possible to 
carry out more advantageously in. respect with present 
solutions also in such respect that so called lamel- 
las, being used in liquid basins and that collect 
5 solid material from above the bottom of the fluid 

•basin and wherefrom solid material, being gathered 
therewith, drops down to the bottom, may be placed as 
near as possible to the bottom. Thanks to the inventi- 
on these lamellas may be placed in principle at a 

10 freely choosen point of the fluid basin or on the 

other hand profitably all over the basin. The scraper 
bar apparatus according to the invention may thus be 
constructed significantly "lighter" than the present 
ones, which first of all decreases decisively manufac- 

15 turing costs, but which on the other hand also dec- 

reases significantly the need for operating power. In 
addition to the above, the invention enables signifi- 
cantly quicker installation when compared to tradi- 
tional solutions, which is partly thanks to the fact, 

20 also that significantly less extra equipment is needed 

(e.g. partition walls being used in present basins are 
not needed etc.) . 

In the following description, the invention is illu- 
25 strated in detail with reference to the appended 

drawings, whereby 

in Figures 1 and 2 

there has been presented two alternative ways 
30 to carry out the scraper bar apparatus 

according to the invention on differing 
principles particularly in a rectangular 
basin as seen from above, 



35 



.in Figures 3a - 3c 
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there has been shown some advantageous de- 
tails of the scraper bar apparatus according 
to the invention, 

5 in Figures 4a and 4b 

there has been shown alternative embodiments 
■= of the scraper bar apparatus according to the 
invention particularly in a circular fluid 
basin as seen from above, 



in Figures 5a and 5b 

there has been shown corresponding implemen- 
15 tations as in Figures 4a and 4b particularly 

in a rectangular basin, 

in Figures 6a- 6d 

there has been shown as an advantageous 

20 embodiment details of a scraper bar apparatus 

based on a so called rotation center regar- 
ding structures at the bottom of the fluid 
basin (Fig. 6a and Fig. 6b) and corresponding 
applications at the surface of the fluid 

25 basin (Fig. 6c and Fig. 6d) , 

in Figures 7a-7d 

there has been shown alternative scraper bar 
structures that may be adapted in the scraper 
30 bar apparatus according to the invention and 



Figure 8 shows an advantageous power transmission 
assembly, being used in the scraper bar 
apparatus according to the invention. 
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The invention relates to a scraper bar apparatus that 
is intended for scraping of material, which exists in 
a fluid basin N, to an exhaust arrangement 2, such as 
one or more surface chutes 2a, bottom chutes 2b or 
5 like that exists in connection with the fluid basin, 

by means of a scraper bar arrangement 1, which moves 
-in the liquid basin. The scraper bar apparatus inclu e 
des an endless power transmission assembly 3, such as 
one or more chains 3', wire ropes, ropes and/or like, 

10 that surrounds the area N' to be treated of the fluid 

basin N and that is arranged during an operational 
situation to rotate w along the periphery N's of the 
area to be treated by means of controlling 3" and 
operating means and, whereto there has been attached 

15 a scraper bar arrangement 1; 1 ! by its opposite ends 

xl, x2, which, while rotating w in the fluid basin, 
such as a clarification basin, flotation basin and/or 
like in one or more essentially horizontal planes p, 
b, performs scraping in the fluid basin all over the 

2 0 desired area to be treated N' . 

As a particularly advantageous embodiment, a chain 3' 
made of plastics is being used in the power transmis- 
sion assembly 3, the type of which is shown e.g. in 

25 Fig. 8 and more accurately furthermore e.g. in FI 

Patent No. 101098, which moves at the edges of the 
area to be treated and, the supporting surface of 
which comprises notches, which are arranged preferably 
essentially crosswise in respect to the moving direc- 

30 tion v of the chain and that are during conveying of 

the chain in cooperation with the counterpart surfa- 
ces, such as pins or like belonging to the chain wheel 
3", that are arranged according to the notches and 
essentially crosswise. in respect to the. moving direc- 

35 tion v. In this case in order to form jointing points, 

each shaped piece M has two link points 45, 54, 
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whereby the first link point is arranged as a uniform 
projection 45 that is essentially narrower than the 
width of the shaped piece and the other one as a fork 
54 , whereby within both link points 45 and 54 there 
5 exists holes. In this case each jointing point may be 

formed by placing the said projection 45 of a previous 
shaped ^piece between the fork of a following shaped 
piece and by placing a joint pin or like in the hole. 

10 In this connection, the cross section of the chain's 

joint pins y; yl is advantageously arranged to change 
in the longitudinal direction conically towards the 
other end of the same, in order to expand the contact 
area at the jointing point that is due to the mutual 

15 angular alteration of the center lines k of the 

succesive shaped pieces M. When using this type of 
chain, the distance between the chain wheels 3", 
existing on the pheriphery N's of the area to be 
treated, may be optimized, because the type of chain 

2 0 above bends significantly less than chains, being 

equipped with e.g. traditional straight pins. 

With reference to the embodiment shown particularly in 
Figure 1, alteration of the length determined by the 
25 opposite ends xl, x2 of one or more scraper bar 

arrangement's scraper bars 1'; l'a, while the same 
keep rotating w in the fluid basin, is enabled by 
using a flexible structure that is made of such as 
continuous wire rope l'al, rope l'a2, hose 1**3, pipe 

3 0 l'a4, fabric l'a6, plastic l ! a7, rod material l'a5 or 

e.g. by combinations formed of the above as shown in 
Figure 7c and Figure 7d. E.g. in Figure 7d the refe- 
rence number l ! a5 means e.g. a so called floating 
lace, I'a6/l ! a7 a film of plastics or fabric and 
35 1^1/1^2 e.g. a wire rope or rope. The above .may be 

carried out on the other hand by using a scraper bar 



WO 01/70603 PCT/FI01/00170 

9 

l'b, being shown e.g. in Fig. 7a as a side view and as 
a view seen from the above, which consists of shaped 
pieces MK, that are coupled with each other turnably 
by joints or in a corresponding manner. 

5 

Particularly in Fig. 2 there has been shown on the 
■ c other hand a scraper bar arrangement 1*, which "is 
based, deviating from the above, on the fact that 
alteration of the length determined by the opposite 

10 ends xl, x2 of one or more scraper bar arrangement's 

scraper bars l 1 ; l'c, while the same keep rotating w 
in the fluid basin, is enabled e.g. as shown in Fig. 
7b by using a bar structure with a telescope construc- 
tion, which shrinks and expands in its longitudinal 

15 direction Is. From the other view shown in this figure 

it can be seen that the cross section of the scraper 
bar may in this case be either open or closed, rectan- 
gular or curvilinear etc. 

20 Furthermore as an advantageous embodiment of the 

invention with reference to Figures 1, 4a and 4b as 
well as 5a and 5b, in the fluid basin N there has been 
arranged a stationary rotation center x3 , x4, in 
respect with which a scraper bar 1', belonging to the 

25 scraper bar arrangement and devided into two parts by 

one or more rotation joints l'x, bearings and/or like, 
is arranged to rotate w. The solution shown in Figure 
2 is based, deviating from the above, advantageously 
on a scraper bar with telescope structure l'c, which 

30 is coupled only by its opposite ends xl , x2 with e.g. 

the chain 3 1 . 

Particularly the scraber bar apparatuses, being shown 
in' the figures listed above, are shown to scrape 
35 particularly material that exists on the surface p of 

the fluid basin to an exhaust chute assembly 2a that 
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exists essentially on the surface of the fluid basin, 
which principle has been shown as an example in more 
detail in Figure 3b. In this connection each or every 
surface scraper bar 1 ' belonging to the scraper bar 
arrangement is manufactured from essentially floating 
material, whereby, except the embodiment shown in 
Figure 2,< the rotation center x3 , x4 controlling 
rotation of the scraper bar is supported stationarily 
at the end of a surface chute assembly 2a' that 
reaches from the edge of the liquid basin inside its 
area to be treated N f . Furthermore with reference to 
Figure 3a, at the opposite sides of the surface chute 
assembly 2a 1 there has been arranged e.g. guide ramps 
2c and guide rails 2d on top of the same for guiding 
passage of the surface scraper bar 1 1 going from above 
the same . 

In Figure 3c there is shown an advantageous principle 
for scraping of material that exists particularly at 
the bottom b of the fluid basin to an exhaust chute 
assembly 2b that exists at the bottom of the fluid 
basin. In the bottom scraper bar 1'; l'b, being 
carried out e.g. as shown in Figure 7a, there has been 
arranged a glide and wear surface assembly l'b2, which 
is formed e.g. of the head of the joint pin t that 
connects the' scraper bar parts MK to one another 
jointedly or in a corresponding manner. 

In the embodiments particularly concerning the rectan- 
gular basins shown in Figures 1, 2 and 5a and the 
circular basin shown in Figure 4a, the scraper bar 
arrangement includes a scraper bar 1 ! , that is fas- 
tened by its opposite ends xl, x2 to a power transmis- 
sion assembly .3 that passes essentially at the op- 
posite sides of the fluid basin ,N. 
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Correspondingly in the embodiments particularl concer- 
ning the rectangular basin shown in Figure 5a and the 
circular basin shown in Figure 4b, the scraper bar 
arrangement includes at least two scraper bars 1 ' that 
5 are fastened by their opposite ends xl, x2 to the 

power transmission assembly 3 and that are arranged to 
,e move simultaneously in the area to be treated N 1 of 
the fluid basin by means of rotation joints I'x, 
bearings and/or the like that exist in the scraper 

10 bars and by a freely rotative double rotation center 

x4 or like, that is being fastened stationarily to the 
fluid basin, such as to the bottom b as shown in 
Figures 6a and 6b as side views and as views seen from 
above and/or in connection with its surface p as shown 

15 in Figures 6c and 6d as side views seen from above. 

It is obvious, that the invention is not limited to 
the embodiments presented or described above, but it 
can be modified within the basic idea even to a great 

20 extent. In this connection it is thus first of all 

possible to use in the power transmission assembly 
e.g. a rope or wire rope etc., being attached to the 
scraper bars. Naturally there is a great amount of 
different kinds of usable scraper bar structures when 

25 keeping in mind scraping of both the surface and the 

bottom, in addition to which in connection with the 
same it is possible to use filling substances e.g. 
based on uretane or like etc. In addition to the 
above, it is naturally possible to provide the fluid 

30 basin with more scraper bars than shown above. Furt- 

hermore the area to be scraped in the fluid basin may 
naturally, deviating from what has been shown above, 
disclose only a certain part of the surface of the 
fluid basin or of its bottom, which matter is, howe- 

3 5 ver, exceptional as such, when keeping- in mind tradi- 

tional technique. 
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Claims : 



1. Scraper bar apparatus that is intended for 

scraping of material, which exists in a fluid basin 
5 (N) , to an exhaust arrangement (2) , such as one or 

more surface chutes (2a) , bottom chutes (2b) or like 
that exists in connection with the fluid basin, by- 
means of a scraper bar arrangement (1) , which moves in 
the liquid basin, characterized in that the scraper 

10 bar apparatus includes an endless power transmission 

assembly (3), such as one or more chains (3'), wire 
ropes, ropes and/or like, that surrounds the area (N f ) 
to be treated of the fluid basin (N) and that is 
arranged during an operational situation to rotate (w) 

15 along the periphery (N's) of the area to be treated by 

means of controlling (3") and operating means and, 
whereto there has been attached a scraper bar arrange- 
ment (1; l 1 ) by its opposite ends (xl, x2) , which 
while rotating (w) in the fluid basin, such as a 

20 clarification basin, flotation basin and/or like in 

one or more essentially horizontal planes (p, b) , 
performs scraping in the fluid basin all over the 
desired area to be treated (N ' ) . 

25 2. Scraper bar apparatus according to claim 1, 

characterized in that alteration of the length deter- 
mined by the opposite ends (xl, x2) of one or more 
scraper bar arrangement ' s scraper bars (1 ' ; 1 1 a) , 
while the same keep rotating (w) in the fluid basin, 

30 is enabled by using a flexible structure that is made 

of such as continuous wire rope (l f al), rope (l'a2), 
hose (l'a3), pipe (1^4), fabric (l'a6), plastic 
(l'a7), rod material (l ! a5) and/or like. 



35 3. Scraper bar apparatus according to claim 1 or 

2, characterized in, that alteration of the length 
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determined by the opposite ends (xl, x2) of one or 
more scraper bar arrangement's scraper bars (1; l'b), 
while the same keep rotating (w) in the fluid basin, 
is enabled by using shaped pieces (MK) that are 
connected to one another turnably, such as by joints 
or correspondingly. . 

4 . Scraper bar apparatus according to any of the 

claims 1-3 above, characterized in, that alteration of 
the length determined by the opposite ends (xl , x2) of 
one or more scraper bar arrangement 1 s scraper bars 
(1 ! ; 1'c), while the same keep rotating (w) in the 
fluid basin is enabled by using a bar structure with 
a telescope construction. 

5. Scraper bar apparatus according to any of the 

claims 1-4 above, characterized in, that in the fluid 
basin (N) there has been arranged a stationary rotati- 
on center (x3 , x4) , in respect with which a scraper 
bar (l 1 ) , which belongs to the scraper bar arrangement 
and that has been devided into two parts by one or 
more rotation joints (l'x), bearings and/or like, is 
arranged to rotate (w) . 

6 . Scraper bar apparatus according to any of the 

claims 1-5 above particularly to scrape material that 
exists on the surface (p) of the fluid basin to an 
exhaust chute assembly (2a) that exists essentially on 
the surface of the fluid basin, characterized in, that 
one or more surface scraper bars (l r ) that belong to 
the scraper bar arrangement are manufactured from 
essentially floating material, whereby the rotation 
center (x3, x4) controlling rotation of the scraper 

■ bar is supported stationarily at the end of a surface 

■ chute assembly (2a') that reaches preferably from the 
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edge of the fluid basin inside its area to be treated 
(N 1 ) / or in a corresponding manner. 

7. Scraper bar apparatus according to claim 6, 
characterized in, that at the opposite sides of the 
surface chute assembly (2a») there has been arranged 
guide ramps (2c) or -like and guide rails (2d) or like * 
on top of the same for guiding passage of the surface 
scraper bar (1') going from above the same. 

8 . Scraper bar apparatus according to any of the 
claims 1-7 above particularly to scrape material that 
exists at the bottom (b) of the fluid basin to an 
exhaust chute assembly (2b) that exists at the bottom 
of the fluid basin, characterized in, that in the 
bottom scraper bar (!•; I'b) that belongs to the 
scraper bar arrangement there has been arranged a 
glide and wear surface assembly (l'b2), which is 
formed preferably of the head of a joint pin (t) that 
connects the scraper bar parts (MK) to one another 
jointediy or in a corresponding manner. 

9. Scraper bar apparatus according to any of the 
claims 1-8 above, characterized in, that the scraper 
bar arrangement includes a scraper bar (l 1 ) that is 
fastened by its opposite ends (xl, x2) to a power 
transmission assembly (3) that passes essentially at 
the opposite sides of the fluid basin (N) . 

10. Scraper bar apparatus according to any of the 
claims 1-9 above, characterized in, that the scraper 
bar arrangement includes at least two scraper bars 
(l 1 ) that are fastened by their opposite ends (xl, x2) 
to the. power transmission assembly (3) and that are 
arranged to move simultaneously in the .area to be 
treated (N ' ) of the fluid basin by means of rotation 
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joints (I'x), bearings and/or the like that exist in 
the scraper bars and by a freely rotative double 
rotation center (x4) or like that is being fastened 
stationarily to the fluid basin. 
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